Intraspecific brood parasitism and cooperative breeding can be considered extremes on a continuum of parental care investment by a secondary female that visits the nest of a primary female. However, we lack a theoretical framework that predicts exactly where a secondary female will fall along this continuum. In this paper I present a model that predicts the fraction of a nesting period during which a secondary female is expected to stay and provide parental care. To develop this model, I use the basic outline of a patch model describing optimal residence time. Nests are treated as patches and the currency is offspring rather than energy. Females are expected to allocate parental care investment in such a way that the rate of fitness gain is maximized over the course of a breeding season.
Intraspecific brood parasitism and cooperative breeding can be considered extremes on a continuum of parental care investment by a secondary female that visits the nest of a primary female. However, we lack a theoretical framework that predicts exactly where a secondary female will fall along this continuum. In this paper I present a model that predicts the fraction of a nesting period during which a secondary female is expected to stay and provide parental care. To develop this model, I use the basic outline of a patch model describing optimal residence time. Nests are treated as patches and the currency is offspring rather than energy. Females are expected to allocate parental care investment in such a way that the rate of fitness gain is maximized over the course of a breeding season. I begin with a one-patch type model that predicts the duration of parental care investment by primary females in their solitary nests. I use a similar approach to predict the duration of parental care by secondary females that visit the nests of primary females. One general result is that residence time increases as the rate of nest encounter decreases. Residence time decreases as reproductive skew increases, as relatedness decreases, and as fitness payoffs become less delayed. Finally, I develop a two-patch type model, where secondary females have the option of creating their own nests and must allocate parental investment between a host nest and their own. I derive a general expression for the optimal residence time of secondary females at a host nest, reflecting the degree of asymmetry in parental care between a pair of communally breeding females.
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Intraspecific brood parasitism (IBP) occurs when a female lays eggs in the nest of a conspecific and leaves without providing parental care. Many avian studies have documented the occurrence of IBP, including work on moorhens (McRae 1995 (McRae , 1997 , swallows (Brown 1984) , coots (Lyon 1993a, b) and other waterfowl (Eadie et al. 1988) . Factors that may select for IBP in birds include higher fecundity, limitation on nesting sites, and reduced costs of parental care for parasitic females (Yom-Tov 1980) . IBP is usually facultative, and can be triggered by such things as late arrival at a nest site or nest destruction by predators (McRae 1997). While research on IBP has tended to focus on birds, insects also display behaviours that can be classified as IBP (Brockmann 1993; Tallamy & Wood 1986) . Specific examples include female lace bugs (Tallamy & Horton 1990) and solitary wasps and bees (Eickwort 1975; Field 1992a) . However, the visiting females of many of these insects and birds can also be found cooperating with the primary female, sharing both reproduction and parental care. This is the case for female treehoppers (Eberhard 1986), shield bugs (Mappes et al. (Eggert & Müller 1992; Scott 1994) . In addition, several bird species exhibit communal nesting, often with some degree of reproductive asymmetry among females (Vehrencamp 1978 (Vehrencamp , 1983 Emlen & Vehrencamp 1983; Brown 1987) .
1995), solitary bees (Eickwort 1975) and burying beetles
In this paper I consider IBP and cooperative breeding to be extremes on a continuum of parental care investment by a secondary female. If allowed access to the nest of a primary female, a secondary female must make a decision about how long to remain and provide parental care. Her residence time, reflecting overall parental care investment, will be some fraction of the total time between egg laying and fledging. In many species, secondary females that lay eggs with a primary female display a full range of parental care investment. In treehoppers, secondary females remain with a communal egg mass for a variety of time, creating a full range of asymmetries in parental care (Eberhard 1986) . When burying beetle females oviposit together, a subordinate female usually abandons early but stays for a longer duration (up to the full nesting period) if the carcass is relatively large (Eggert & Müller 1992) . In this case, large carcasses are correlated with higher rates of offspring survival. For birds that are plural breeders and Correspondence: A. G. Zink, Department of Ecology and Evolutionary Biology, Corson Hall, Cornell University, Ithaca, NY 14853, U.S.A. (email: raz4@cornell.edu 
